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□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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International application No. PCT/E POO/03745 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-18 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-21 



as originally filed 



Drawings, No.: 



as originally filed 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 
see separate sheet 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2-6,8, 10, 12, 14-21 




No: 


Claims 


1, 7, 9, 11, 13 


Inventive step (IS) 


Yes: 


Claims 


2-5, 12, 14-21 




No: 


Claims 


1, 6 - 11, 13 


Industrial applicability (IA) 


Yes: 


Claims 


1 - 21 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Concerning Section I: 

1 . There are two claims No. 1 4, while claim 1 5 is missing. For the following preliminary 
examination, the second claim 14 is considered as claim 15. 



Concerning Section V: 

I. Claim 1: 

1. The document Patent Abstracts of Japan, vol. 15, No. 412 (E-1124);& JP-A-3 171 
791 (= D1) describes a radiation source comprising a first active layer (14) coupled 
to a second active layer (15), wherein the first active layer (14) produces primary 
radiation of frequency corresponding to a wavelength ^=0.981101 by appropriate 
stimulation, and the primary radiation is converted by the second active layer to 
secondary radiation of frequency v 2 corresponding to a wavelength A, 2 =1 .54|am for 
subsequent output. 

2. As a consequence, all the features of claim 1 are anticipated by document D1 . Claim 
1 is therefore not considered to meet the requirements of Article 33(2) and (3) PCT. 

II. Claims 2 to 21: 

1. The document US-A-4 142 196 (= D2) describes an assembly of light emitting 
diodes, which are formed by diffusion of islands into a stack of epitaxial 
semiconductor layers. In this device, however, the light generated in a lower layer is 
not absorbed by any upper layer, and therefore the idea of using more than two 
active layers cannot be transferred from document D2 to document D1 without 
inventive activity. As a consequence, claim 2 is considered to meet the requirements 
of Article 33(2) and (3) PCT 
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2. The device according to document D1 does not comprise an intermediate coupling 
layer, since the first and second active layers are disposed adjacent to each other to 
provide the effect of a diffraction grating. Therefore the person skilled in the art would 
not contemplate to use an intermediate layer. Claims 3 to 5 are considered to meet 
the requirements of Article 33(2) and (3) PCT, accordingly. 

3. According to document D1 the active layers are not doped. In document D2 the 
epitaxial layers comprise p-n-junctions. Generally the person skilled in the art of 
semiconductor light emitting devices knows doped active layers and he knows also 
active layers comprising a p-n-junction therein. It would therefore not require any 
inventive thought to dope the active layers in the device according to document D1 , 
so that a p-n-junction is formed in the first active layer, if this is appropriate due to the 
properties of the materials employed. Thus claim 6 is not considered to meet the 
requirement of Article 33(3) PCT. 

4. Since first active layer of the device according to document D1 emits radiation at all, 
there must be an injection region incorporated in this first active layer, where injection 
of electrical carriers into the first active layer from the injection region stimulates the 
first active layer to emit the primary radiation. As a consequence, claim 7 is not 
considered to meet the requirements of Article 33(2) and (3) PCT. 

5. Claim 8 is not considered to meet the requirement of Article 33(3) PCT for the 
reasons set out in paragraph 3 above in connection with claim 6. 

6. Since in the device according to document D1 converts primary radiation to a 
secondary radiation having a much larger wavelength, the conditions of claim 9 are 
obviously fulfilled in the device according to document D1 . Therefore claim 9 is not 
considered to meet the requirements of Article 33(2) and (3) PCT. 

7. The conditions specified in claim 10 are necessary to obtain secondary radiation with 
a substantial intensity. The person skilled in the art would attempt to ensure these 
conditions in a device according to document D1 as well. Therefore claim 10 is not 
considered to meet the requirement of Article 33(3) PCT. 

8. The additional features of claims 1 1 and 13 are known from document D1, because 
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w=0 is not excluded in claim 13. Thus claims 1 1 and 13 are not considered to meet 
the requirements of Article 33(2) and (3) PCT. 

9. The employment of a lll-V compound semiconductor without Ga in an active layer is 
not known from document D1. Claim 12 is therefore considered to meet the 
requirements of Article 33(2) and (3) PCT. 

10. The additional features of claims 14 and 15 are not known from document D1 or any 
other document cited in the search report. Claims 14 and 15 are therefore considered 
to meet the requirements of Article 33(2) and (3) PCT. Claims 16 and 17, which 
depend on claims 14 and 15, are considered to meet these requirements as well. 

1 1 . The radiation source according to document D1 is a semiconductor laser having a 
periodical gain variation. The person skilled in the art would not transfer this concept 
to a light emitting diode without any inventive thought, and therefore claim 18 is 
considered to meet the requirements of Article 33(2) and (3) PCT. 

12. The additional features of claims 19 to 21 are not known nor rendered obvious from 
the available prior art. Thus claims 19 to 21 are considered to meet the requirements 
of Article 33(2) and (3) PCT as well. 



Concerning Section VII: 



1 . Independent claims 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(i) 
PCT) and with the remaining features being included in the characterising part (Rule 
6.3(b)(ii) PCT). 

2. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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3. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 
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Applicant's or agent's file reference 

C807.1/S 


FOR FURTHER see Notification of Transmittal of International Search Report 
r n _ * (Form PCT/ISA/220) as well as, where applicable, item 5 below 

ACTION 


International application No. 

PCT/EP 00/03745 


International filing date (day/month/year) 

21/04/2000 


(Earliest) Priority Date (day/month/year) 

27/04/1999 


Applicant 

SERVICES PETROLIERS SCHLUMBERGER 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4__ sheets. 

|~X~| It is also accompanied by a copy of each prior art document cited in this report. 



1 Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

! contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



| 1 Certain claims were found unsearchable (See Box I). 
| | Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

| j the text is approved as submitted by the applicant. 

nn the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — I within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 2 

[X] as suggested by the applicant. [_] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



A radiation source (30) is provided comprising a first active layer (42) 
coupled to a second active layer (62), wherein the first active layer (42) 
produces primary radiation of frequency nul by appropriate stimulation, and 
the primary radiation is converted by the second active layer (62) to secondary 
radiation of frequency nu2 for subsequent output. The coupling between the 
first and second active layers is achieved by an intermediary layer (58) 
disposed between the first active layer (42) and the second active layer (62). 
The radiation source (30) further comprises a p-n junction (48) incorporated in 
the first active layer (42), where injection of electrical carriers into the 
first active layer (42) from the p-n junction stimulates the first active layer 
(42) to emit the primary radiation. 
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International Application No 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H01L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

PAJ, EPO-Internal , WPI Data, INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PATENT ABSTRACTS OF JAPAN 

vol . 015, no. 412 (E-1124), 

21 October 1991 (1991-10-21) 

& JP 03 171791 A (TOSHIBA CORP), 

25 July 1991 (1991-07-25) 

abstract 

SU 1 428 141 A (FIZ TEKH INST I0FFE) 

10 May 1995 (1995-05-10) 

abstract 

-/~ 



1,9,11 



I, 6-8, 

II, 12,18 



Further documents are listed in the continuation of box C. 
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Patent family members are listed in annex. 



° Special categories of cited documents : 

M A M document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 
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